What is and How PET works
Positron Emission Tomography (PET) is a radiotracer imaging technique, in which tracer compounds labeled with positron emitting radionuclides are injected into the subject of the study. These tracers compounds can then be used to track biomedical and physiological processes.
Unstable parent nucleus
Two anti-parallel 511 keV photons produced
Positron combines with electron and annihilates Positron and neutrino emitted
Resulting image shows the tracer distribution throughout the object of the study. 
Main features
• Timing resolution ~ 50 ps σ.
• Efficiency 75% 300 µm Gap
• No energy resolution.
• Possibility of measure the position.
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Conductive material, Aluminum The basic idea for a small animal PET with RPCs
The scanner
• Modules of n-stacked RPCs.
• High geometry acceptance > 90%.
• Fully 3D measurement of the interaction point of the photon => No parallax error.
• Sub-millimetre spatial resolution.
• High timing resolution ~ 0.3 ns FWHM* • Moderate Efficiency.
• The first prototype Aimed to verify the concept and the viability of the sub-millimetre spatial resolution.
• 2 heads with 16-stacked RPCs (number of stacked counters and mechanical construction not optimized for high efficiency).
• 2D measurement of the interaction point of the photon.
• Time resolution not optimized. 
RPCs
• Copper (on a PCB) and glass electrodes.
• 32 1-mm wide X pickup strips.
• 0.3 mm Gap.
• Not optimized for high efficiency. 
, where size is the source radio (mm). Characteristic of the simulated system:
Intrinsic spatial resolution

SC(x) = exp(-k 3 x) R(x) = C2(N(X)⊗ P(X)⊗ D(X)⊗ S(X))+(1-C2)SC(X)
Intrinsic
• 90% Solid angle coverage => defining a FOV of 60 Ø x 100 mm axial.
• Narrow coincidence window 1 ns. (Timing resolution 300 ps FWHM)
• Dead time ~ 100 ns.
• 10% -15% detection efficiency.
Annihilations and photons on the detector surface from the simulation.
Simulated count rate performance
Evaluation of the count rate performance Prompts, Randoms, and NECR Characteristic of the simulated system:
• 10% -15% detection efficiency. 
